Compliance of the series elastic component (SEC) of rat extensor digitorum longus (EDL) and gastrocnemius medialis (GM) muscle-tendon complex was measured using quick length decreases (0.2 mm within 3 ms) during isometric contractions. Extension of tendinous structures at maximal isometric force level was measured by means of photography. These data allowed us to distinguish between series elastic compliance of tendinous structures and muscle fibres (cross-bridges). Using mathematics, similar as in the Alpha method (MORGAN, 1977), a force dependent component and a constant component of series elastic compliance could be distinguished. Extension values of SEC in the cross-bridges of about 1.5% of fibre length were found, which is close to values found for isolated frog muscle fibres. The force dependent compliance was significantly higher (3%). Therefore, it is concluded that part of the force dependent compliance resides within the tendinous structures, even beyond the toe-region. Thus, at high force levels compliance of tendinous structures is not constant. Direct measurements on isolated GM tendon confirmed this conclusion. Functional consequences of these tendinous properties are discussed.
INTRODUCTION
The importance of characteristics of the series elastic component (SEC) for mechanical behaviour of muscle has been recognised by many authors (e.g. HILL, 1950; JEWELL & WILKIE, 1958; BAHLER, 1967; BRESSLER & CLINCH, 1974; SCHOENBERG Et al., 1974; CAVAGNA, 1977; RACK & WESTBURY, 1984; PROSKE & MORGAN, 1987; ALEXANDER, 1988; GRIFFITHS, 1991) . SEC is thought to be located mainly in the tendinous structures (SECts) and the cross-bridges of the muscle fibres (MORGAN, 1977; PROSKE & MORGAN, 1984 , 1987 Another issue on this topic is the nature of the stress-strain curve beyond the toe-region (i.e. the region at low force levels and high extensibility of the material; see BUTLER et al., 1979) . Whereas some reports indicate a linear relationship with constant compliance (e.g. MORGAN, 1977; PROSKE & MORGAN, 1987) , others report an increasing stiffness (decreasing compliance) for quite a large force range (e.g. BENNETT Bt al., 1986) .
Different values for relative contribution of tendinous structures and cross-bridges to SEC have been reported. JEWELL & WILKIE (1958) found that tendinous structures accounted for one half on the extension of SEC in frog sartorius muscle. MORGAN (1977) found a similar contribution for cat soleus muscle, but a contribution of about 90% was found for the tendinous structures of gastrocnemius medialis of the kangaroo (MORGAN et al., 1978) . In contrast, BRESSLER & CLINCH (1974) report that in their preparations of toad sartorius muscle SEC is mainly located in the cross-bridges.
The purpose of this study was to distinguish between compliance of the tendinous structures and of SECB for the entire force range from approximately zero to maximal isometric force. Special attention was paid to the nature of the tendinous force-compliance relationship: we tried to answer the question whether tendinous compliance beyond the toe-region is constant or not. Furthermore, we compared two different muscle-tendon complexes of the rat, extensor digitorum longus (EDL) and gastrocnemius medialis (GM), for an intermuscular comparison of these elastic features.
